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Abstract not available for JP2003509050T 
Abstract of corresponding document: WO0120000 

The invention relates to nucleic acid(s) which 
is/are obtained from tetrahymena and which code 
(s) for a ciliate-specific delta-6-desaturase that is 
involved in the biosynthesis of commercially 
valuable, multiply unsaturated fatty acids (so- 
called PUFA: <u>p</u>oly<u>u</u>nsaturated 
<u>f</u>atty <u>a</u>cids). The inventive 
nucleotide sequence and the polypeptide 
sequence that can be obtained therefrom exhibit 
a surprisingly low sequence identity compared to 
other known natural desaturases. The invention 
also relates to the use of the nucleic acid(s) for 
overexpression in ciliates, preferably 
tetrahymena, in particular, <i>Tetrahymena 
thermophila</i>, with the aim of increasing the 
production of delta-6 unsaturated fatty acids, 
especially GLA. 
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a % ?o>mvsm®m> *? > ^^-c^-*^ k a#t § & <> 

[0 0 4 8] 

s$K, xv^y^Fommfflfritifc* *na&^^K#* 

[0 0 4 9] 

*&Wit$fc, Ki:»CE)St4M(:PIL, £ 

i -e±f £<7> # y ^ y*- KgR#* tt g # & *K S »i «7 z/ Mm r n< 

, tfcitz<v&i&m&*mMzi£zz- t^-ci&o 

[0 0 5 0] 

HStiU *flx.tf, iffim^ ^Jx.ff-7^^^, ^ftW^J:**^^^ Ftfcit 



(18) #SI2 0 0 3-509 0 5 0 

ff=&9 (#!)x.tf. Diamond, B. A. et a 1 . (1981) The 
New England Journal of Medicine, 1344 

ffcStifcH i T r ap*7A^LTt^, |»77^-f'fiWI L 
[0 0 5 1] 

*y^o-t«(J:x fllx.tf> Winter &M i lstein (Wint 
e r , G. &M i lstein, C. (1991) Nature, 3 4 9, 29 

3) Offi&^&fcftoTWR-Cgio 
[0 0 5 2] 

A — 6 — 7*"9" fa?' — If •« i-e^^^^-clB®? ftT^&j^ r f7t^ 

GLA*jSi^i-4»#tc^MW/l*|IBWJR**«#^Sftv»^?>"r*4o tot, G 
LAi4lifif h7b>t-f- ; t7'f7!}^#f)Jl4A-6 -ftfa7- 

[0 0 5 3] 

Sittt, Napier J et a 1 . (Cur r. Op i n. Plant 
Biol. (1999) 123-127), Murphy&Piffanel 
li (Soc. Exp. Biol. Semin. Ser. 67 (UMbM&&& 
), (1998) 95-130) fcWFacc iot t i&Knauf (Ad 
v. Photosynth. 6 : 3&&J*fci3»t*ll8Jl : Ulit, «fc tfitfc^ 

^, Siegenthaler &Mu rata (i^) K 1 u w e r A c a d e 
mic Publishers, > ? (1998) 225-248) KUM 



(19) 0 0 3-5 0905 0 

[0 0 5 4] 

W0 9 8/4 6 7 6 3, WO 98/46764 Z/WO 9 8/4 6 7 6 5^ 
XlMo r t i e r e 1 1 a htltz-r^-f- j. y — JfisXZFP U F 

^J$-|e^1-So iWO 9 3/0 6 7 1 2£efcTOWO 9 6/2 1 0 2 2fi, vT 
y^^T'J C'Aj^JSj^Wj^^^ktlfcA 6 -T f ^^-a.7--t\ is XV s 

£>£>fa®-r&o f£W0 9 9/2 7 1 1 Hi, h*itz7 f *r?-x.7- j e& 
[0 0 5 5] 

A-6 -T ? -9-f-^-7--fe*fi^^ ! bl§^^ tLTv^ 0 Lj^U ittt>(7)A-6 
-ftfa7-fe*li, » (jvjft (Sayanova et al. 

(1997) Proc. Nat 1. Acad. Sci. USA 1 9 9 7, 94 
14 2 1 1 -4 2 1 6) , k^y'J^rfy (Girke et a 1 . > (1 
998) Plant-J. 1998 15 (1) : 3 9 -4 8) , tv7'J (S 
perling et al. ( 1 9 9 5) Eur. J. Biochem. 19 
95^ 2 3 2:7 9 8 -8 0 5)), MM (t^fxl/7) , W)® (^*, 9 
y K 9 X (N a p i e r et al. ( 1 9 9 8) Bi o 

chem. J. 330 (2), 611-614)), & «fc Xf^sT J x V ^ A 

(Reddy et al. (1993) Plant Mol Biol. 19 
93, 293-300) h fltz A - 6 - r^*- ^ 9 - -ifC& & 0 

[0 0 5 6] 

$7t(iA - 6 -x^o. 7 L, jtte^-X^^i $ fitz G L A 

iSiK^ilWi^ (Knutzon&Knauf (1998) 
Soc. Exp. Biol. Semin. Ser. 6 7 : 2 8 7 - 3 0 4) 0 
[0 0 5 7] 



(20) #^200 3-5 09 05 0 

Murphy (Cur r ent Opinion in Biotechno 
logy ( 1 9 9 9) 1 0 : 1 7 5- 1 8 0) £ «fc K n u t z o n & K n a u 

f (1998) yivxv*-?*****^*®**** h» 

[0 0 5 8] 

**+\m<0*<0SLm*> G L A * i ^ A - 6 - JFlWilll*^^^ 
[0 0 5 9] 

[0 0 6 0] 

, ttz\t, «tt»fc**t*«»-r*^ ff*b #«*b<l*-rh? 



(21) !|tft2 00 3-5 09 05 0 

[0 0 6 1] 

#3&93ii> PUF A. #KG L K^Xlf^^hnh^ PUF A, ££teG 

mx~%2> PUFA4M) o G L AKflDX-T, ALA 

7'J K>» (18 : 4A6, 9, 12, 15) *W»T&* 0 
[0 0 6 2] 

#*^*IB|-e(i, *5kWK&i>L-6 -r*t?-x.?-^*^~ v-rzmwL 
L, ioTGL Ai44fefOG L A^&£i#illl-r&^> * fct* L Alft^t 

x.t, A - 1 2 -7"-9-^-^9--tf (#lx_tf, Sakuradani E 

et a 1 . (1999) Eur. J. Biochem. 261:812-82 
0, Oku 1 ey et al.. Plant Cell (1994) 6 (1) 
14 7-5 8) &mmKtiim-r&Zk KX *K LA^<^4v^>, LA£J5 
tAxir^-ji ^(2jHBIIg,-e^ ffirlBP UF A&m±X~&& 0 gla 

^J:D f A-6-/Fiafl]IiJ!SK^^^^fe^^, G LAO^tcH^-rs 3007" 
•^f-a.^--fc\ -T^^^A 6, A 9£<fc^A 1 2©J|^*tI-C|l.o $ 5>K 
, PUFA4M (IEI1#BB) HM^.i-&^it<K-?fc^fc**ifcJi % 

<d%\\<du$ L^mMm*m&L, GLA&xv ! &-6-7Fffommffiwtit, gl 

(2 0 I 4) i3J:O f GLAd^||f>*L4ffi<^^S:a*-r*ifc* t Brfi6"C2fe4o 
[0 0 6 3] 

^fkmmffiWtfrhnz z. £<7>-e£&53^ (#cpufa, Wx.tfARA) «>fts 

[0 0 6 4] 



(22) ^200 3-509 0 50 

[0 0 6 5] 

GLA*«*>tti>llbfc (HlfcJ:tf2#I0 , f7^vx^7^W^ 
[0 0 6 6] 

ft^-Cv>4 («it^ Sambrook et al. (1 9 8 9) W° 

IfAusubel et al. (A u s u b e 1 et al. ( 1 9 9 5) 
#^£t^m£<^n Green Publishing Assi 

ciates,^-3^)*^ Sambrook et al * (198 

[ 0 0 6 7] 

XT*4o ^DNA*^^A^»t 

MMSambrook et al. ( 1 9 8 9 ) , P o t r y k u s 
I (1991) Annu. Rev. Plant. Biol. Plant Mol 
. Biol. 42:205-225. Christou P (1993) Cur 
r . Opp. Biotech. 4 *. 135-141), 
[ 0 0 6 8] 



(23) #^2 00 3-5 09 05 0 

[0 0 6 9] 

iat©A-6 -ftfa?-«3- Ki-*E^j£*i&£3&m-*£»'fe, * 

Wz-tf Au s u b e 1 et al. (1995)) 

iti2J&^ ?-KBi-r£PMffl£1iflf*> Witlf, Sambrook et al 
. ( 1 9 8 9) 4 Goedde II ( 1 9 9 0) Methods in Enz 
ymology 185 Academic P r e s sisWP e r b a I ( 
1 9 8 8) &3-9u- — > 7<D$m$ht£iS4 K, John Wiley and 
Son stCillLiS, 

M-f&o *'J777-W^^^;^ (CaMV) 3 5 S 7°n^- ? - (Re 
strepo et al. ( 1 9 9 0) Plant Cell 2 987) 

[0 0 7 0] 

titm-rz^? Ui L< tiv^ MV^* (Wo 1 k e t 

al. (1984) Proc. Natl. Acad. Sci. USA, 1561 
- 1 5 6 5 , Bustos et al. (1991) J. Bacteriol 
. 17417525-7533) o 
[0 0 7 1] 



(24) #H2 0 0 3-5 0 9 0 5 0 

Gaert ig et al. (1999) Nature Biote 
c h. ) o B®3£&f*> Bt L< Ji, Gaert i g £ (1999) Natur 
e Biotech. 17:462-465 (2 tf, Gaert ig& 

Gorovsky (1992) Proc. Natl. Acad. Sci. USA 
89:9196-9200) KIB^^^oT^f & ? £ t Mk. 

i£itire|WI£U 5MHL^*-r^»o M^fJif V) #4 F) £#frr;i> 

7ta6MI^^^^fe^^-r§^ (^Jx.ff. D a hm e r et al. (19 
89) Journal of American Oil Chemical 
Society 6 6 > 5 4 3) o HhJK^O^ ■f/Wi* ffxpw? h X 

yy-i-K**) M#tX § %> o 
[ 0 0 7 2] 

i"*£fcHJ:»)ffirattBIE3?fl*rasi*J:0 t *il-Ci4 o Xn~Xii, M5*#fcBE 
9H<D33&X*mmT*% Z> (AusubeU Sambrook (±I5#M) ) o 

-i^tiyyA9>f X9U-fi> fflraS99oJ|l*naLT^*o iftfcflH/tT, 

XV Xi-*ffl|^DNASrm*-C§4o 
[ 0 0 7 3] 



(25) #312 0 0 3-509 05 0 

J*. S*#fc&*rCJb»K Wx.(fAusubelf. ( 1 9 9 5. ^f4»?^a 
{(OT'n h rr;i/ % Green Publishing Associates. 
- i/:liS arab rook et a 1 . (1989. 

[ 0 0 7 4] 

»i*y>9— (pcr) nj:*ffira«*E2njwJi<iaK:«ffl"cg:i, 

[ 0 0 7 5] 

fflra^>^^H*-**i"*ai^>^14li, #*&W©EHIfcJ:>) rJ- 

[0 0 7 6] 
[1MB 

Se^J#-?- 1 :rF7t^t-t-*7^7A - 6 -f^-f- jl7-1£<D A - 6 - 
[ 0 0 7 7] 

fh7UtA - 6 -T ? -9-^-^7--fe*0^ y>*?%Mn (Wu i t s c h i c k 
JD, Karrer KM (1999) SfcliCUTG (GenBank^t. 
f^Lfcn KW£fflJg) : h t t p : //www. d n a. affrc. go. 
jp. /-nakamu r a/CUTG. html) o 
[0 0 7 8] 

E?U##3 : f h7t^t • ^-^7^ 9 A- 6 -7*-9-f- a^-H^ A J? 
9 V**f- KE8I. 

[ 0 0 7 9] 



(26) 



mm.2 003-509050 



ff^Wt-t-^^ (B 1 8 6 8 VILB 2 0 8 6 I I, B*V 
K CU 4 2 7 , CU 4 2 8 *J:O r CU 5 2 2W, *®V a -i 5>7*HT-* 
^•/ g -v7^J. Gaert i gttfc * <9 **) * 

iSPP*K2%7nf*-^7h'A 0. 1 %S*«ai«lK 0. 2%^V 
0. 0 0 3 %Fe-EDTA (Gaertig et al. (199 
4) PNAS 9 1:4 5 4 9 -4 5 5 3)) * * **** <2%* 
0. 5%S£#»tH%> 1%^^^ 0- 0 0 3%Fe-E 
DTA) *fcliMYGJtt(2%^5^»*, 0. 1 0. 
2% ^ 3 _^ 0. 0 0 3%F e-EDTA) (1 0 0UO 

^.jVinl, l00/.g^H^7W^/>/ml* iO, °- 25^g 
^Uf'JA/B/ml (SPPAW ) *iB*.fc#*T^ 3 2 
50ml^777n^50ml^Ml (150rpm) Lfc#5>«* 

^5F^^7->^«XLl-BlueMRF' . TOP 10 
F' , SfcliJMl o 9-ettU IfffflU. 

***tr, LB*«:ttNZY**+-C»»»**frTTJWtUfc (Sambro 
ok* ( 1 9 8 9) ^n--y^:*H^*T^ a-A'F^yy^ 

[ 0 0 8 0] 

f^Ut-t-^-f^RNA^ ^T^v^^T*^/?^ 
-^/^o*W^«ffiltllU (Ch omz y n s k i &S a c c h 
i (1987) Anal. Biochem. 161 '. 156 — 159) 0 m R N 



(27) ^2 00 3-5 09 050 

A*, ^'J^f^n-dTt'-X (*T^» £^/BLT-£RNA^»biMI£L 
7^0 cDNA^, ^h7^y->ZAPMcDNAM^i^n-->7 
*7 fMLTMl^o EcoRI7^^-$"7^y-M, Xholt 
MiLfcm, D N A 7#n-*r;i-±-c#8lu t^fXMU (S : 5 0 
0~ 1 5 0 0 b p> B : 1 5 0 0 bpJ:^l^) o DNA£, ? )l> {9 4 T 9 
J yjrrfrmm^y K *TV>) d>&JW*U EcoRI^J:WhoI^ 
WfLT^v^, ZAP 9>fr-HfcDNA 

, 7 « XLl-Blue MRF' t«L 

fc 0 ScDNA7^f 7^ 'J -it, ¥^JtfX -9-^X^1 . lkb^5X10'fi 
09^ n- > $r-g-tf* s , B c DNA7-f 7*7 'J WAt'fXi^ k b <t>#j 
6x1 o 4, t®(0^ n- > £-^-A,-ev^ 0 
[0 0 8 1] 

A — 6 -r^-^J.y-^^m^94^~^HmLtzRT-P C R 

J£&C7>7^^:x9-^<7)^J£Jfcirr& £ tK X V) , ^#^1**11^^ tZo 

5£ <$mZ*ltzTZ / Sf^WWKWNHNAHH 4) fiitl'GGL 

QFQIEHHLFP (@£?flJ## 5 ) (DPCR7'7^v-$rtItt^it^t^ 
£ (Wu itschick, JD, Karrer KM (1 9 9 9) rh7U 

«fc O f 8l|Ri|&ieSB#<&8¥#f, J. Eukaryot. Microbiol. 46 ( 
3) 239~47;Martindale (1989) J. Protozool 
. 3 6, 1 : 2 9-34, CUTG, (GenBan k tf^fl^ Lfc =r K>"ffiffl 
JiH) : h t t p : //www. dna. affrc. go. j p . /~ n a k a 
mu r a/CUTG. html) o 
[0 0 8 2] 

7*7^7-1 : 5' — TGGTGGAARTGGAMNCAYAA — 

3' (ge^ij#-§-6) 



(28) ^200 3-509 05 0 

^7^7-2 (ryf-^y^) : 5' -c GDG graanarrtgrtgt 

T C - 3 ' 7 ) 

1 0 0 n g<7)J£8tmRNA£, AMVi£J|g^B*3g 'J »!f-7>MA) 

a^fifcfcteflJLfco KJ£ti> 50mMhV*-HCl (pH8. 
5) , 8mM MgCh, 3 0 mM KC1> 1 mM D T T> ImM d N 
TP, 2 pmo 1 <D*V ^-DT7>*-^7^ (5' -GACCACGC 
GTATC GATGTCGACT (16) V-3* ; 8 ) , 2&&<DA 

MV»?ii, 2 0 ft I <D®m*6 0 #M 5 5 T\ SSv>T 10^W65 t^, 

otStarTa qPCRlfl (^r7^>) > pH8. 7 (2 0t) > lOp 
mo 1 ©#A-6-ftf-a7-««iy7^-, *> 2 0 0 ^M<75 

dNTP, 1. 5mM MgCh, llfi^Ho t S t a rTa q'f'J^- 
-b* (*TY>) £#€n 2 5// 1 Lfco 

^•C, #^i1)9 4i:-e3 0#M, 4 5tt3 0fH, 7 2 "C 1 #M tf> k 

3 ttH7 2 , Ct?l OfrMo 

PCR»f>T-£, ^**-pCR2. T/A^n-^.^^ (j>\£hur> 

) tiiJ5>fy-m TOPI OF' (^vifFnyy) TfiERUfc 

o 5 KDNA*, m&tv-yfrh&mL (Qiaprep Spin, 

[ 0 0 8 3] 

- 6 -f^*-*.?— Kf & c DNAOJ£8t 
Kti-Lfc : 

7^ d 6/ 1 -F : 5' -GGAATCACAATC AAC A 

TCATATGTTCAC — 3' 9 ) iSiO* 

y7^fv-d6/l-R (T>f--tr>^) : 5' - C T T C G T C C T T T A G 



(29) 0 0 3 - 5 0 9 0 5 0 

AATGTTGTTTGTGAAC — 3' (gB?!j#-5§- 1 0 ) 
5c-£A - 6 -7~9-^o. K1"& c DN A£. P C R K «fc »9 . cDNA 

9>f 7*9 itL^^y^^-^^^^-t^y^'f^- (T3£«fc 

CFT7) ta#*TttfflL"C#ILfco 2^1 (10 5 pfu///l)<7>cDN 

PCRKffflLfc (±IE#HB) 0 

"CI 5M^tL, ^tUl^-e, 9 4 < C-C2 0#W. 5 7t;-C2 0«>M*J:O f 
7 2 *CT- 1 #M 3 5^ 7 2*0^ 1 OfrWo 

J: "9 fc#k*UfcSB^Jffif&Kgo*v>T, cDNAE?)J<a5* sfcSHfctfil-*-**?*:/ 

/7-fv-d6-5' -F : AGTAAGCAAACTAAATTTAAAAA 
AC AAGC (ge^J##l 1) 

i^^5>fv-^ ^^^^SW^5'f*7-tia^TffflLT, PCR (P 
•C^>to ^7^5 FpDES6li> i<7)P C Rit£«^ * - p C R 2. U: 
[ 0 0 8 4] 

•rh^H^ ■t- ; E7'f7yMDNA7^7"7 l J -<OjW$S 
y/ADNAt, m^te (Gaert ig^ 1994) KJ: «9, rh7U 
i-frh&mL, Ec oRIT^Iil^o ^JlfDNA^, E c o R I vmffiKtyffi 
LTM'fc, (Zap Express^7. h7^y->) 

[ 0 0 8 5] 

a — 6 -T^r^-A^-^yy Amm<os^m 



(30) #^200 3-5 0905 0 

, y^DNAH, cDNAW5' SJO'S' ^^^^-*fffll 

d6 _ 5 . _f : AGTAAGCAAACTAAATTTAAAAAACAAG 
C (E*d##l 2) 

d6 -3' — R • GGTCCTTCATGAATCTTAAGGTTCCACT 
T C (SS^JW^ 13) 

d 6-5' -R : CTTAAGT 



CTTATCAACTCCCATAATGC ( 



d6-3' "F I G A A G T G G A A C C T T A A G A T T C A T G A A G G A 
C C 1 5 ) 

[0 0 8 6] 
pBDE S 6&3l£J*#«>W* 

^^pBICHS (Gaert ig at al. > 1 9 9 9 , Natu 
re Biotech. 1 7 : 4 6 2 - 4 6 5) \U fh?Wt-t-*7^ 
5BTUlIfi^- KIMHEWK* I c h t h y 

ophthi r ius i a* (GD ^r.^s^-KWJm 

. Bft^Ns i I IHI^^K (pBICH3-Ns i) 

(*BGAffl7*vXJr«yH-y7^J. Gaert i g »± J: *> *«0 * 
**««»*) A -6-m*^W**#PBDES6t 



(31) ^2 003-509050 

ALtio A-6 --Wf-^--tf (pDES6) DNAE?iJ*^fr, # 

I^5^5K*^ PCR©j»Si:LT«fflL<:. 
[0 0 8 7] 

D 6 — N s i — F : 5 ' — GCATTATGCATGTTGATAAGACTT 
AAGAAG— 3' (BB?!I#-^ 1 6 ) 

D6— Bam— Rl 5' — TATGGATCCTCAAAGGTGAGATTT 
TTCAAAAATAG— 3' (@B^J#-^ 1 7 ) 

it. Ns i I isZZFB amH I SJBrBMfcfcJ: •) 77 A-6-t* 
tfa5-l?«;3- K-Ti^SByilSr'&tf, PC Rjg£«ff^L£o PCRl 
&&*5 J: KpBICH3-Ns i fWI&B^N s i Ifei^Bam 

o S^fcpBDES 6l&5i&fi£#l;J\ B TU 1 jtft^Olllfiee?!!<7> 

- b-rzmmz&A'-e^z mi 2mm) . 

1 I -rank"*"* £ £ J: VtmikLtio ^RftlfciMfcSMifc-Cfctil*, BTU1 

[0 0 8 8] 

*«B^J8 

ffi$E\ijL~ Vv bs*y Ktt) ^^nvh^77 (HP GC 6890) 
^ttffiLT^Uo ttfflLfc*7A|iFFAP (jtSIJIIJTOffl) Permbo 
nd (Macherey&Nagel GmbH. 7*3.- U>) X-$>otz 0 SIJK 



(32) ft£2 0 0 3-5 09050 

, MY6WP3 0 Wl 5 0 r pm-PJStU. 5 0 ml©***** 15 

fiU «v>T*»«*Lfco 5 Omg ^ 1ml ©2 0% 

^;-*ttHCl*J:0 , lml^^-JH»*** (lmg/ml) "C«fe 

iii^u. *v>t», imiom*t>yfAUi*»*tii^ 

3 0 0 r P m-e2*PII*^tili:i:J:*)i*i*fe £ ^ ±©*«ffl«> 

[0 0 8 9] 
»1] 

rh7t^pBDES6fSW (AX 6 0 1* AX 6 0 4) ©GL 
AM*. BO»W»bfcllC rh7t^S4St (CU5 2 2) ©**l 
tjttbfcc Stk £Bffi«*J* F*) *©GLAO^ (%) > £ 

AtF, *JW«fty b*fc***CU 5 2 2 fcJt*fe* 

(%) S^to 



CU522(-) 
AX601(pBDES6)~ 
AX604(pBDES6) 



6LAM% 



24.0 



31.7 
29.3 



CU522 kttllMI 



+32% 



+22% 



[0 0 9 0] 
[«2] 



(33) 



00 3-5 0 9 05 0 



5 Ommt&mhfr$k<D^ Th7h^tpBDESeMgi«c (AX6 0 1£ 

<m& (cu 522) t(Dtm 0 ±mmwt*^t h^co^mmm^m 





Cu522(-) 


AX601(pBDES6) 


AX604(dBDES6) 


C14:0 


9.4 


7.2 


7.4 


C14:l 


2.8 


3.5 


3.1 


C16:0 


12.7 


7.3 


7.2 


C16:l 


4.5 


6.4 


6 


C18:0 


2.6 




1.4 


C18:l 


9.5 


3.9 


4.8 


C18:2 


9.4 


11.5 


10.6 


GLA(C18:3) 


24 


31.7 


29.3 




50.2 


57 


53.8 




24.7 


14.5 


16 




2.03 


3.93 


3.36 



[ 0 0 9 1 ] 

£tl£>0&#TT% BSlS&tefi. #§IfeMCU 5 2 2 tifc^T2 2~3 
2%imfflL£, ^rflijrom*^ MK£<7>G L A^i^Ltv^ (gl) 0 GL 

^IJl^^iT^So ^ffrffl (±) BIJffi&tSfrfQ (±) BUM?) 

Jfc^ lZl,22feX-$>& (^2) o 
[0 0 9 2] 
9 

A-6-r^?-^7--t:yy^T'> h£fifc#p g D E S 6 : : neo (7)11 
7 y^T^ b£jj£te£fi$!i-r&£#>K. /7^5 Kp 4T2- 1 AH 3 (Ga 
ertig et a 1 . (1 9 9 4) Nuc 1. Acids Res. 22: 
539 1-5398) HOneo**7f*, A-6 - nfa7-WA 
SB?!JKJtA Ltzo i©neo*-bf Mi, f h5K^ti:^h>H4^nt-^ 
-<7)fflMT<D**~?J vVH-'ttitteT-^J: O^BTU 2 itfS^ <0 3 ' -77^^r> 

f££#M*1-&o ^7XU , p4T2-lAH3^Eco RV/Smal "CM 



C34 ) 00 3-5 09 05 0 

U mi. 4kbt^Oneo**7Hf^ Ec o R VTtftf b"CJ3 v>fc 

snp?>fr-njk (pai4#M) . t*ttj:ij, wn*pgDES6 : 

[0 0 9 3] 



1 0 

5 x 1 o'i^f^Ut - -9— 9«M& (CU 5 2 2) Sr. 
fcttffl Lfc. , 2 5 0ml OH^ 777^50ml<OSPP Aigife*, 

3 0 1 5 0 r p nrC*»Lft#&, 1M« 3-5X10 5 «/m 1 

cim«Uott^ 5*na^fl»* (12000 tttte^ 

hftU WJfe^W 5 0ml OmMhU^-HC 1 (pH7. 

5) HffiiU t&IEOi^^C^L^o £©ft»Rlt*»9*U 
> «S3X10 s «/ml-C% 10mMhn-HCl (pH7. 5 , Su 
£*«*in*.*) WMU ^|Lf,$: 2 5 0 ml^77^3(:f 

U 3 Ot-Cl 6~ 2 Ol^MII^fl^^^^^ h Lfz (M^) ° ^ m 

HmMFn-HCl (pH7. 5) 5 X 1 oWm 1 ©Mttl 
[0 0 9 4] 

**»**2 0/«Mi:U »*> 100^1-fo, 9 e*^**^*-?' 
V- hfc*Lfc. 3 OtJ-C, «R©ft*«v»#y^^ + -C>f > + 



(35) 00 3-5 090 5 0 

r^mS^-^J (Gaertig&Kapler (1 9 9 9) ) tt, Mm 
«8:Jg£&*f*:/^ y **-b;v (80^Mlt) ^-e^i"^ £ t J: «jff & 

PPA + 1?J|»U ^ft, DNA*#»L (Jacek Gaertig e 
t a 1 . ( 1 9 9 4 ) P N A S 91:4549-4553), BTU1 Htfc 

ffflL^T'^'fv-li, BTUl^y7^v-BTUl-5' F (AAA 
AATAAAAAA GTTTGAAAAAAAACCTTC, m%5^ K>^&5 
0 b p ±1, S£?U#-5§- 18) *«tO f BTUl-3 f R (GTTTAGCTGAC 
CGATTCAGTTC, ^3K>0 3b pT«^ E9!l#-^ 1 9) "Cifcofco 
P C Rjg£t»£. 2NU»M*$TN ttzlt, H i n d I I I ttzitE c o R V ( 
PBDES6) IfciiEcoRI (pBDES9) "CSOBf LTJ3 \%T1f 
n-7.^;v±-e*S*fL7to ^ l"£5lffl*ft#*J W\ B T U 1 
(Gaertig&Kapler (1999)) OTLt, RT-PCRIU 

[0 0 9 5] 
1 1 

^'^7^7 h£j£#p gDES6::neo Lfc, -r h 9t^t^/h 

m^^n^W^-r^M (CU428VI 1^^^8 2 0 8 6 1 I) ^ffyK 
>t**x S P P AJg^fa^-e, 3 0tti| (15 0rpm) L£# s £> 

, =^7 9^3«f-CJ§*Lfco *ffl«Jg^3~5X 1 Q*MW&/m I <D$fK, M 
fl&«r> 5^HBM-Cjg^MI ( 1 2 0 0 G) Lfco 3®> 5 0 m 1 <o 1 
OmMbn-HCI (pH7. 5) «U 5 0ml©10mMf 

'J7-HC1 (pH7. 5) KSMrlgU Jft&&S*7fc£;&DX- tz 0 Mm 

$•3 0t-etl€fCEft77^3tTM >^i^-f Lfco H]4m, 2o 
OJ$*«[*#ftthfl! U 1 0 mM hn-HCl ( p H 7 . 5) t3X10'«l 
m/m 1 2t?«U ^<7?m, 3 Ot:-^? M:i 6-2 0fl#M--f V^fa^-M 
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XI 0 s *t) n>ya^f»3W> 3. 5 WWU 4*W*J:IM. 
5 *nft£ . 1 2 0 0 G"C 5 frfllJfrMMI U WftlmlOlOfflM 
pj^-HC 1 (pH7. 5) HlHR»tfco 

9h«*#*«*-r*fc»K, 2 0 0 ,g^fti (2 0~2 5%GLA; 
[0 0 9 6] 

M^^^l^ ,<n*^fV> («»*Kl0 0^g/ml) n 

g«*fc***T*«HK ^^J/V (f«10 0,g/ml) 
r^^^4^M^^Unx.> »B&*. !00,lfo96^^nN^ 
h fcjHBLfc. waft* 3 0 t^M*? * * + > L*=« 2 

~ 3 0 ***** n - > * Mfc* * *. * ~ * * * 1 2 0 ^ g ©><n 

*j (Gaertig&Kapler ( 1 9 9 9)) tt, £«>*w<n*^* 

" « ^ 7 * ******** 

(Br uns&Ca s s i dy-Han 1 ey. Me t hod s 
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in Cell Biology. ^62# (1999) 229-240) 0 
[0 0 9 7] 

1 2 

f h7tptf - 7^, Bruns&Cass i dy-Han I ey 

Methods in Cell B i o 1 o g y> |6 2t ( 1 9 9 9) 5 0 
1-502) ;Gaert ig et a 1 . (1999) Nature Bi 
otech. 171462-465) ifcliCa 8 s i dy-Han 1 e y e 
t a 1 . ((1997) Genetics 146:135-147) KfB« 

S»iS«) PDS- 1 0 0 0/H eSr^itm ('M K) ^JftfUi, *5stt 

•7^a7^i:#aetiTv^ 0 »H<K|fc©fc40JC, 6rag(0itf (0. 6^m 
;^*?7K) C, 1 0 M g <D%Lmt7 7 A Z KDNA (S a n f o r d e 
t a 1 . (1991) Biotechniques 3:3~16:Brun 
s&Cassidy-Hanley (1999) Methods in Cel 
1 Biology,^6 2t:501-512) ^*n o 
[0 0 9 8] 

&%L*V>mW: I 6 0 m g <0 0 . 6 n mO&fitf 1 (✓W * 9 v K) £, lmlO 
x^y-/n:ff»fflLfco i«/:6i:> 3 HI, #i^:o^Tl~2^ 

M, #;u-ry^^-e«ftL<S^Lfe 0 *Sv*t\ fi^-Sr l^mia^* d o o o 
OG) U ±ig£fcf^y h$r^fflLT^LTlR«9mL^o 1ml ^ 

, lml<7)5 0%^no-M:SI?SU 1 0 0// 1 fo- 2 Otf 

Sc^ra, l o 0%J-^y-;v4 1 T^#L, foZtTj 7 7" 

[0 0 9 9] 
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OOOgtim^tfc. 20,10100%*^ 
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SEQUEN2PROTOKOLL 

<110> Aventis Research 6 Technologies GmbH & Co KG 

<120> Neue Nukleinsaure aus Tetrahymena kodierend far eine 
delta 6-Desaturase, ihre Herstellung und Verwendung 

<130> ax99046wo 

<140> 
<141> 

<150> DE 19943270.8 
<151> 1999-09-10 

<160> 19 

<170> Patentln Ver. 2.1 

<210> 1 
<2li> 1219 
<212> ONA 

<213> Tetrahymena thermophila 
<400> 1 

agtaagcaaa ctaaatttaa aaaacaagca ttatgggagt tgataagact taagaagaaa 60 
ttgttcttga aaataaaccc gaacttctca acgaatacaa atttatttac aaggatactg 120 
aatatgactg cactgaatat gctaaatcaa ataagcatcc tggcggtctt aatttcctca 180 
atttgtttat tgatgagaag taagatttga ctgaatattt cagaacactc cattctaagt 240 
aggctttgaa aattttaaaa tccttcccta agactggcgc aaaataagag gagactgaat 300 
cttcaaagag attctcaata ttaaagaaaa agcttaagca tttattcgaa ccaaactggc 360 
ctatcgaaat tggtttattc ttaactacct ttactttatt tgtcactgga tgtttgactc 420 
aaaagtggta tttctctatt ccccttcttg tcttaatgca aatcatcagt ggttggattg 480 
gtcactctat gaaccacaat cgtaacccta tattaagaaa attcgcttta gtctacgctc 540 
ctctttgtgg tggtttctct aataaatggt ggggtaggaa gcacaatcaa catcatatgt 600 
tcacaaacaa cattctaaag gacgaagata tctaacacga ttacaaattg tggtaattcc 660 
ccttcttatt tttaaagtgg aaattagact ccatcttagc ttcttattat gaatttgaag 720 
gaatcttcct tgccttgcac tgggtattat tattcaacta aaacttctat atcgtaattc 780 
tttctgaatt gattgctggt ttcttcagtg cttctattct tgttggaaat catgaaaatg 840 
aaatgaaatt cgaaagaaga atcactttac catttttcga acatcaaata gctgcaagca 900 
gaaactacgc tttccacgac atattctctc tacttattat gggtggtatg taatattaga 960 
ctgaacatca ctttttccca taaattcctt tctacagatt acccaaagct cgtgtcataa 1020 
ttgctgaaga attaaagaag tggaacctta agattcatga aggacctatt tttgaaaaat 1080 
ctcacctttg aaaataaata aatttatttt aaatgcatat tttattagta atactaacaa 1140 
ttgtaggaaa tgtgttatgg tttgtttact tattactttt taatctgaga aaacagtctt 1200 
aacaaaaaaa aaaaasaaa 1219 
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<210> 2 
<211> 352 
<212> PRT 

<213> Tetrahymena thermophila 
<400> 2 

Met Gly Val Asp Lys Thr Gin Glu Glu lie Val Leu Glu Asn Lys Pro 
1 5 10 15 

Glu Leu Leu Asn Glu Tyr Lys Phe lie Tyr Lys Asp Thr Glu Tyr Asp 
20 25 30 

Cys Thr Glu Tyr Ala Lys Ser Asn Lys His Pro Gly Gly Leu Asn Phe 
35 40 45 

Leu Asn Leu Phe lie Asp Glu Lys Gin Asp Leu Thr Glu Tyr Phe Arg 
50 55 60 

Thr Leu His Ser Lys Gin Ala Leu Lys He Leu Lys Ser Phe Pro Lys 
65 ^0 75 80 

Thr Gly Ala Lys Gin Glu Glu Thr Glu Ser Ser Lys Arg Phe Ser lie 
85 90 95 

Leu Lys Lys Lys Leu Lys His Leu Phe Glu Pro Asn Trp Pro He Glu 
100 105 11° 

lie Gly Leu Phe Leu Thr Thr Phe Thr Leu Phe Val Thr Gly Cys Leu 
X!5 120 125 

Thr Gin Lys Trp Tyr Phe Ser He Pro Leu Leu Val Leu Met Gin He 
130 135 140 

He Ser Gly Trp He Gly His Ser Met Asn His Asn Arg Asn Pro He 
145 150 155 1€0 

Leu Arg Lys Phe Ala Leu Val Tyr Ala Pro Leu Cys Gly Gly Phe Ser 
165 l^O I 75 

Asn Lys Trp Trp Gly Arg Lys His Asn Gin His His Met Phe Thr Asn 
180 185 19° 

Asn lie Leu Lys Asp Glu Asp He Gin His Asp Tyr Lys Leu Trp Gin 
195 200 205 

Phe Pro Phe Leu Phe Leu Lys Trp Lys Leu Asp Ser He Leu Ala Ser 
210 215 220 
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Tyr Tyr Glu Phe Glu Gly lie Phe Leu Ala Leu His Trp Val Leu Leu 
225 230 235 240 

Phe Asn Gin Asn Phe Tyr lie Val lie Leu Ser Glu Leu lie Ala Gly 
245 250 255 

Phe Phe Ser Ala Ser He Leu Val Gly Asn His Glu Asn Glu Met Lys 
260 265 270 

Phe Glu Arg Arg He Thr Leu Pro Phe Phe Glu His Gin He Ala Ala 
275 280 2B5 

Ser Arg Asn Tyr Ala Phe His Asp He Phe Ser Leu Leu He Hot Gly 
290 295 300 

Gly Met Gin Tyr Gin Thr Glu His His Phe Phe Pro Gin He Pro Phe 
305 310 315 320 

Tyr Arg Leu Pro Lys Ala Arg Val He He Ala Glu Glu Leu Lys Lys 
325 330 335 



Trp Asn Leu Lys He His Glu Gly Pro He Phe Glu Lys Ser His Leu 
340 345 350 



<210> 3 
<211> 2492 
<212> DNA 

<213> Tetrahyraena thermophila 
<400> 3 

taaaacgatt ataaatatca cacaaatt&a 
taatataatt tatctaaatt gaaagatggt 
ataattcgat tcgtgtaaga tggaaattga 
taaaataata gagttaaagt caataaattt 
gttatcatta acaattctaa atgatgcaaa 
aataaaatca atatttcata ataataataa 
aatattaatt aaaaggttat aaaataagta 
gggagttgat aagacttaag aagaaattgt 
atacaaattt atttacaagg atactgaata 
gcatcctggc ggtcttaatt tcctcaattt 
atatttcaga acactccatt ctaagtaggc 
tggcgcaaaa taagaggaga ctgaatcttc 
taagcatgta aatacattca aatgatatct 
ttttcataag catattttaa attataaaaa 



accgaaaaag agttaaagtg ctaatattaa 60 
tcaattaatt tgaaattatt ttgaageaaa 120 
aagaattaag gtttagaaaa gttctttttg 180 
tatattacgt aaatcttaaa gtgtgcaaat 240 
atatttaaat tattaaaaat aatgatagtt 300 
ggtatctatc tatctatcaa tatttcaata 360 
agcaaactaa atttaaaaaa caagcattat 420 
tcttgaaaat aaacccgaac ttctcaacga 480 
tgactgcact gaatatgcta aatcaaataa 540 
gtttattgat gagaagtaag attt^act^a 600 
tttgaaaatt ttaaaatcct tccctaagac 660 
aaagagattc tcaatattaa agaaaaagct 720 
ttattgagca tatttagcat aatttgataa 780 
tgaacatatt tttaaattaa tttagttatt 840 
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cgaaccaaac tggcctatcg aaattggttt attcttaact acctttactt tatttgtcac 900 
tggatgtttg actcaaaagt ggtatttctc tattcccctt cttgtcttaa tgcaaatcat 960 
cagtggttgg attggtcaet ctatgaacca caatcgtaac cctatattaa gaaaattcgc 1020 
tttagtctac gctcctcttt gtggtggttt ctctaataaa tggtggggta ggaagcacaa 1080 
tcaagtaacc ataatattta atataaatat ataaagattt tttggttttg cgaggaaaaa 1140 
agtcatattt tgatgcttta atagtacaaa caatatttga ttgttatgat taaattatta 1200 
aagatcttaa tttagccttt tttaaaaatt tcaaataaat ttgaagataa tattattaaa 1260 
gtataataaa tgattaagcc aaaatctgta ccaaaaatct gtaaatacaa aatcaacttc 1320 
acacaaagat tacacatagc attttatttt ttataataaa ataaatgaaa atagtttttt 1380 
attttaagaa atgaaataac tttttttccc tatgattttc aattaataaa aagcattgct 1440 
atacaaataa ttgaaaaaag ctaaatcttt tttctattaa aattaattac aaattgtaaa 1500 
agattaattt taccatttaa tttaagtacc gcaataagca aatctctatt ttttttaagc 1560 
aatgacgtca cggataaata ttatcatact attcctcaat aataaatcat ctttaaaata 1620 
atttaaaact aattaatata attctaataa aagcatcata tgttcaeaaa caacattcta 1680 
aaggacgaag atatctaaca cgattacaaa ttgtggtaat tccccttctt atttttaaag 1740 
tggaaattag actccatctt agcttcttat tatgaatttg aaggaatctt ccttgccttg 1800 
cactgggtat tattattcaa ctaaaacttc tatatcgtaa ttctttctga attgattgct 1860 
ggtttcttca gtgcttctat tcttgttgga aatcatgaaa atgaaatgaa attcgaaaga 1920 
agaatcactt taccattttt cgaacatcaa atagctgcaa gcagaaacta cgctttccac 1980 
gacatattct ctctacttat tatgggtggt atgtaatatt agactgaaca tcactttttc 2040 
ccataaattc ctttctacag attacccaaa gctcgtgtca taattgctga agaattaaag 2100 
aagtggaacc ttaagattca tgaaggacct atttttgaaa aatctcacct ttgaaaataa 2160 
ataaatttat tttaaatgca tattttatta gtaatactaa caattgtagg aaatgtgtta 2220 
tggtttgttt acttattact ttttaatctg agaaaacagt cttaacattt attcgatttt 2280 
atttaacatt actttttaaa aaacaatttt gcttactata aatttacata agtatagtaa 2340 
gaaactaagt tgatggtgtt attttttaat ttttctaatt aatttgtgaa taaacgatga 2400 
tttaatttat taatccagca aataggcata attatattac aaataccagc ccgggccgtc 2460 
gaccacgcgt gccctatagt gagtcgtatt ac 2492 



<210> 4 
<211> 10 
<212> PRT 

<213> Tetrahymena thermophila 
<4Q0> 4 

Trp Trp Lys Trp Asn His Asn Ala His His 
15 10 



<210> 5 
<211> 13. 
<212> PRT 

<213> Tetrahyroena thermophila 



<400> 5 

Gly Gly Leu Gin Phe Gin II© Glu His His Leu Phe Pro 
1 5 .10 



(43) 
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<2X0> 6 
<211> 20 
<212> DNA 

<213> Ktinstliche Sequenz 
<220> 

<223> Beschreibung der kUnstlichcn Sequenz : Primer 
<400> 6 

tggtggaart ggamncayaa 20 

<210> 1 
<21l> 20 
<212> DNA 

<213> KUnstliche Sequenz 
<220> 

<223> Beschreibung der kttnstiichen Sequenz : Primer 



<210> 8 
<211> 40 
<212> DNA 

<213> Kunstiiche Sequenz 
<220> 

<223> Beschreibung der kunstiichen Sequenz: Primer 
<400> 8 

gaccacgcgt atcgatgtcg actttttttt tttttttttv 40 

<210> 9 
<2X1> 28 
<2X2> DNA 

<2X3> Kunstiiche Sequenz 



<400> 7 

cgdggraana rrtgrtgttc 



20 



<220> 



<223> Beschreibung der kunstiichen Sequenz: Primer 



<400> 9 



ggaatcacaa tcaaeafccat atgttcac 



28 
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<210> 10 
<211> 29 
<212> DNA 

<213> Kttnatliche Sequenz 



<220> 



<223> Beschreibung der kttnstlichen Sequenz: Prxmer 



<400> 10 

cttcgtcctt tagaatgttg tttgtgaac 



29 



<210> IX 
<211> 29 
<212> DNA 

<2X3> Kttnstliche Sequenz 
<220> 

<223> Beschreibung der kttnstlichen Sequenz; Primer 



<400> 11 

agtaagcaaa ctaaatttaa aaaacaagc 



29 



<210> 12 
<211> 29 
<212> DNA 

<213> Kttnstliche Sequenz 
<220> 

<223> Beschreibung der kttnstlichen Sequenz: Primer 



<400> 12 

agtaagcaaa ctaaatttaa aaaacaagc 



29 



<210> 13 
<211> 30 
<212> DNA 

<213> Kttnstliche Sequenz 



<220> 



<223> Beschreibung der kUnstlichen Sequenz: Primer 



<400> 13 

ggtccttcat gaatcttaag gttccacttc 



30 
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<210> 14 
<211> 27 
<212> DNA 

<213> KOnstliche Sequenz 
<220> 

<223> Beschreibung der kunstlichen Sequenz : Primer 
<400> 14 

cttaagtctt atcaactccc ataatgc 27 

<210> 15 
<211> 30 
<212> DNA 

<213> Kunstliche Sequenz 
<220> 

<223> Beschreibung der kunstlichen Sequenz : Primer 



<210> 16 
<2X1> 30 
<212> DNA 

<213> Kunstliche Sequenz 
<220> 

<223> Beschreibung der kunstlichen Sequenz: Primer 
<400> 16 

gcattatgca tgttgataag acttaagaag 30 

<210> 17 
<211> 35 
<212> DNA 

<213> Kanstliche Sequenz 
<220> 

<223> Beschreibung der kunstlichen Sequenz : Primer 



<400> 15 

gaagtggaac cttaagattc atgaaggacc 



30 



<400> 17 

tatggatcct caaaggtgag atttttcaaa aatag 



35 
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<210> 18 
<2U> 30 
<212> DNA 

<213> Kiinstliche Sequonz 
<220> 

<223> Beschreibung der kttnstlichen Sequcnz: Primer 
<400> 18 

aaaaataaaa aagtttgaaa aaaaaccttc 



<210> 19 
<211> 22 
<212> DNA 

<213> KOnstliche Sequent 
<220> 

<223> Beochreibung der kilnstlichen Sequenz : Primer 

<400> 19 22 
gtttagctga ccgattcagt tc 
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